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1 Purpose and Need for the Ass
As part of the Massachusetts M S =ty
Preparedness (MVP) planning pr{Cranberry Bogs arver
identified top hazards associaf{ The TownAs extensivVvipj mgtwor
change and top concerns for imjcranberry bogs laylseankeXr
Drought was identified as a to|f TownAs economy, butjtahgge th
already demonstrated i mpacts of €nvironment. Theselpbegedaft
have ever greater consequences]|increasingly threatlgpgdt R¥
environment as cl i matSeccthiaonnge3 (i ncluding cranberry|l scale |
provides information on antici|jand footprint disealsepmpast ¥
water resources, whSedht aoml ht @ Water supply probl elms. One
the MVP Community Resilience ByWorkshop participanpgagctsydieg
cranberry bogs and water suppljthat he was having |[§pomoywer
identified as areas of concern|Cranberry operationletgporesde
the right. To address these cojbecause the water sjupply th
opportunities for resilience t{(services his currenifgheg wa
priority action was: sufficient due to nlew deve
that was drawing dojwn that
Conduct a detailed vulnerabili{supply. Cranberry [haergers
surface water supply, with par{coping with changeslgjntpemp
support fire suppression activijand precipitation tlehatsare
agricultural (cranberry) produ(their fields to behjghesdifh
water quality. they have in decade|ls past.
Un 2018, The Town of Carver wasWater . | for Fir%nSu ;
Grant to conduct a Climate CharThe Townpferies on scattsfe
Vul nerability and Adaptation St ) 0
. . . water for firefightl{ing,. and
synthesize readily available bEma i n exists of %T %%m%ﬁ
field data collection, and | oc 4 PPl 9 *I . pe gevélo
. . ., | sources, it is unknowp whet
of an integrated climate resil:@ ; n ocuse
. . . ponds will actwually| contain
on drought impacts to firefight ) ) water
. . water during a timel of need
supplies. This report and the ¢& Further com IicatinsuTW%rg%
the results of the assessments P gzed sit
. . . surface ponds are p{one t o
specific and town-wide recomme bl 00ms especial l duﬁuke
i mpl ement ati 8ecpri)ojpaendd si dent i fi ' P ! y urt g
. . : drought s. This makles the w
potential f unSdeicntgi)osnbaér seppoért t .
. . . . harder to access folr, fire s
i mpl ementation of resiliency m(as Lmpi n caui menttg%n
conceptual SkedgiigpmBh5e ni nt egr at ed P P 9 q b )
. . easily become cloggled with
plan is intended to help |l ocal nk mor e
strategically about ways to pr¢( approac
to reduce the impacts of drought on water supply, while a
benefitting water quality and ecol ogical healt h.
I ntegrated Water Resources Climate Resiliency Management P
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Map 3A - Firefighting Water Supplies
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Map 4 - Cranberry Growing Water Suplies
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Silva Street and Purchase Street. The Fire Chief has ident
1 is bounded to the north by Zone 2 and to the east and we
bounded to the south by a Iine running parallel to the sou
At wood Reservoir. Seven critical fire supplies have been
north by Zone 1 and to the east, west and south by the Tow
critical fire supplies within this zone.

Cranberry Growing

Cranberry bogs in Carver are spread throughout all areas o
north of Sampson Pond, and the densely &egya)yepBdnwureh tbat
bogs are |l ocated directly adjacent to ponds that are |ikel
of bogs in the southern section of Town, | ocated near At wo
Crane Brook Pond. There are also clusters of cranberry bog
Br ook, Beaver Dam Brook and Doten Brook that are I|ikely re
Dams

There are 56 dams in Carver, the nfijoujfie yBeonf duhmsc hh aavree ar i
Massachusetts DCR Office of Dam Safety hazard classificati
dams identified as Significant Hazard. The Significant Haz
(2 dams), Sampson Pond and North Center Street Pond.
Condi tions

Streamfl ow

There are no gaged ssttrreeaamsf |ionw Qaartvae rf,r osno U. S. Geol ogi cal St
01105876 (Eel River at Rt 3A in Plymouth, MA) and 01108000
used to summarize typical streamflow conditions in the vic
historic conditions at each site is provided bel ow.

Site 01105876 (Eel Ri ver in Plymouth MA):

f The drainage area for the site is 14.7 square miles. D
Uncompl ete data was excluded from statistics calcul ati

1 Average annual discharige tra#W3gk.dirfdmom0D6E/. &7 of 2016 (an a\
cubic feet per second per square mile (csm)).

f Over the period of record, average monthly discharge w
to drop in May or June and reached a | ow point around
again. Average monthly discharge ty¥yiscahrpughoiuedthye n
year .

f Over the period of record, 7 3dsay( MaowcHhHI|I2wW ZGHH)edt drdn
16, 2010) while maxi mum pé&ask (fDeocwe mhbaenrg eld2 3f s20G@ 876 ytfdd , 1 4
2014) .

T Massachusetts experienced an Rixgurcemehpmaroaugghaveamadete 2
mont hly discharge in 2016 to average monthly discharge
2016. Average summer discharge in 2016 was 15% | ower t
of record. Average fall discharge in 2016 was 13% | owe
record.

I ntegrated Water Resources Climate Resiliency Management P
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Site 01108
f The dr
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— Average Monthly Discharge e 7016 Monthly Discharge
4 . Average monthly discharge in 2016 compared
2017 for USGS site 01105876

000 (Taunton River in Bridgewater, MA) :
ainage area for the site is 261 square mil es. D

with gaps from 1976 to 1985 and 1988 to 1996.

f Average annual discharYe raon@edd ff2rodmh 1290320. Ot of t2016 (an
1.9 csm).

f Over the period of record, average monthly discharge w
to drop in May or June and reached a | ow point around
again. Average monthly dischar gé& st ytphircoaulglhyo uvta rtiheed ybeyara

f Records of 7 day low flows are available 3%%8ro@2005 thro
August 26, 2’04 60ho0oAlgBstt 18, 20009.

f Maximum peak fl ow r &nsgeodn fMaornt hl 2550, 318 50n tJoa R2WBa r0y 22 & t
1986.

f The drought of record in MassachuRiedgurse coficpcaurrerse da Vi erroanrg €l
mont hly discharge in 1965 to average monthly discharge
over the period of record. The average summer discharg
than the summer average for the period of record and a
than the fall average for the period of record. Averag
|l ower than the summer average for the period of record
|l ower than the fall average for the period of record

I ntegrated Water Resources Climate Resiliency Management P
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Figure 5. Average monthly discharge in 1965 and
period of 1930 to 2018 for USGS site
Groundwater
Carver As groundwater supply is sourced from the
system, an unconfined aquifer composed of gl acial se
on the hydrogeol ogy and simulated groundwater | evels
that is relevant to groundwater in Carver is present

f Total flow through the aquifer system is approx
rates within the aquifer.

f Carver is |l ocated in the western portion of the
is the highest at about 120 feet above NGVD 29 (

f The Weweantic River and the Wankinco River are t
These four rivers receive approximately 35% of g

There are no known | ong-term groundwater monitoring
mai ntained by USGS is Site 415453070434901 ( MA-PWW 2
histori conditions at the sit is provided bel ow.

f The monitoring wel/ is | ocated off of South Mead
period of record is 1956 to 2014. Uncompl ete dat
figure summarizing data from the perFioduoéThBecor
el evation of the |l and-surface datum of the wel

T The highest recorded water | evel was 18. 30 feet

f The | owest recorded water | evel was 28.99 feet b
during the record-holding drought of the mid-196

f From 2015 to 2018, average monthly depth to wate
wi nter and highest in the spring.

I ntegrated Water Resources Climate Resiliency Manage
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1. Waterbodi es

List of

Tabl e Umpaired

in the
Waters

Town

of

Carver

based

Nam

(¢]

Wat erbody

Wat er

body U

D

Umpai r me

Feder al Pond

MA 9

5055

Non-n

ative Aq

Fresh Meadow Pond

MAO95174

No n 1

native /

Full er Street Pond

MAG 22

34 N

on-nati v

Muddy Pond

MAG 21

25

Non-nat

ive Aqua

Crane Brook Bo Pond

g

Al gal

MA95033

Non
Gr owt h; To

rnative
al Phos,|

i

Dunham Pond MA

950(44

Chl or og
Transparency

hyl | - a;

Sampson Pond

MA95

125

Zoopl
Me

nati ve

Non-nat
Fi sh, S
ankton; DDT

rcury in Fis

ve Aqual
hell fish
in Fish

h Tissue

Weweantic River

MA95-04

No n 1
Ent erococcus

native /

3 Potenti al Cl i
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recommendati on of NECASC, this study utilizes the projecti
basin (the drainage basin that contains the majority of th

Temperature Change Projections for the Buzzards Bay draina

1 Average tenmpreg agxupecsted to increase in the Buzzard
annually and across all seasons by mid-century and
(Tabl)e. 2

T The number of extremely hot days is also expected
extremely cold days i Jabk)peB8ted to decrease (

1 The number of annual (@r aneiarsq rze prfe eh-eday saccumul at i
correlates to plant growth) are predicted to incre

and 655 to 2361 Degree-days by the end of the cent

Tabl e 2. Projected change in average temperature
Observed Baseline|l Prvogjreacgteed Change in Avierage Te
Temperature (°F) (°F)

1971-2000 Mi d- Century End of

Annua 50. 7 +2. 6 to +5.9 +3

Wi ntef 31.3 +2.8 to + 6.4 + .

Spring 47 . 3 +2.|6 to +5.7 +3

Summer 70. 1 +2.1 to +6.1 +3.

Fal l 53.6 +3.2 to +6.1 +3.

Tabl e 3. Projected change in number of extremely hot and

Observed Baselin|le FrnoynebcetredofChange (number of

days annuallly) annually)

1971-2000 Mi d{i{Century End of

Maxi mum t emplerature 4 +4 to (21 +8 to +5¢
over 90°H

Maxi mum templerature 1 +1 to |+6 +2 to +25
over 95°H

Maxi mum templerature O 0O to +1 Olto +7

over 100°|F

Mi ni mum temperature 2 0 to 41 0Ol to -1
under 0°H

Mini mum temperaturelll -20 to -44 -24 to -
under 32°|F

Precipitation Change Projections for the Buzzards Bay dr ai

T The number of days with ipsr eecxippeicttaetdi aano o vnecrr ela siencsh i ght |
wi nter showing the greatestTahkleedse of the four seaso

f The number of days with precipitation over 2 inches is
the next century. Annually an increase of 0 to 1 day i
expected by the end of the century. There is not expec
with precipitation over 2 inches in any season by mid-

I ntegrated Water Resources Climate Resiliency Management P
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f The number of days with precipitation over 4 inches is
seasonally by mid-century or the end of the century.

T Tot al annual ipr exipeictt &tdi ¢ i ncrease annually and in wi
predictions arewmbhethar pabbebility of a dlealrleease or a
5) .

f The number of consecutive dry days is expected to incr
Wi nter, spring, and summer pTreebdllect6 ons are more variab
Tabl e 4. Projected change in number of days with preci|

Observed Baseline (|nuPrboejre cotfeddaGhsange (numbler of da
with precipitatiion >1j precipitation >1j )
1971-2000 Mid-Century End of

Annuall 8 +1 top +3 +1 to

Wi nt ejr 0 to +1 0 to +

Spri nlg 2 0 tg +1 0 to

Summe 2 0 to |[+1 0 to +:
Fal l 2 0 to| +1 0 to +

Tabl e 5. Projected change in total precipitation
Observed Baseline Hmwmajagct ed Change in To|t al Prec
Precipitation (fjinches) (inches)

1971-2000 Mi d-Century End of

Annuall 47 . 8 +0.3 to +5.4 +0.

Wi nt efr 12.6 0 tjlo +1.09 +0.1

Sprinlg 12.2 -0.1 to +2.2 +0

Summe 11.0 -0.9| to +1.5 - 2.
Fal l 12.1 -1.0 to +1.5 - 1.

Tabl e 6. Projected change in number of consecutive d

Observed Baseline [(Rumpectefi Change (number of| c
consecutive dry |days)

1971-2000 Mi d- Celnt ury En

Annua 17 0 to| +2 |

Wi ntef 10 -1 tp +1

Sprinjg 11 -1 tljo +1

Summe 14 -1 to| +2 0
Fal l 13 0 to]| +3 0

Streamfl ow

Streamfl ow patterns are closely |inked to climatic factors
evapotranspiration and therefore may be i mpacted by <cli mat
Al der and Hostetler (2013) developed climate change projec
2050 to 2074 compared to the period of 1981 to 2010 wunder
The results of the models indicate that there is expected
I ntegrated Water Resources Climate Resiliency Management P
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runoff increasing slightly in winter and decreasing slight
overall annual runoff vol umes.

A study by Demaria, Palmer and Roundy (2015) wused climate
day peak flow), low flow (7-day |l ow flow) and mean basefl o
a

of 2028-2082, compared to 1951-2005. While the results of
magni tude of 3-day peak flows in Southern New England, 7-4d
predicted to decrease in magnitude. Un addition, the frequ
anticipated to increase, and that the | ehnigtton cftsdtbheer |30lw- f |
will extend under high emissions scenarios.

Streamfl ow patterns are complex and can be influenced by n
urbanization, groundwater as well as climate, making it di
will change in Carver over the next 50 to 100 years. The r
that streamflow patterns wil/| become more variable as clin
The Town of Carver should be prepared for impacts associat
streamfl ow.

Drought

Uncreases in temperatures and variable predictions for sum
may | ead to more frequent episodic droughts in Carver in t
(2013) predict that the mean evaporative deficit (the diff
actual evapotranspiration) is expected to increase by 0 to
indicating that drought conditions may be more | ikely.

A study on the Plymouth-Carver-Kingston-Duxbury (PCKD) aqu
effect that a drought similar o] he record-holding drough
water |l evels and streamfl ows under current (2005) and futu
Results of the study showed that wunder simulated drought ¢
water-levels within the PCKD aquifer are predicted to decr
of Carver, with isolated sections in the northern section
and a small portion of the central eastern section of Town
Weweantic River in Carver experienced a decrease in streanmn
within the vicinity of the river l'y decreased by |l ess th
stream networks seemed to mitigat the reduction in water
stream. Compared to other areas of the aquifer, the Wewean
changes in water | evels

FigureeBlects the simulated groundwater drop in Carver as
The study also found that pumping from | arge-capacity wel/l
pond and streamflow |l evels. As the population continues to
be expected to increase in the future. When coupled with t
precipitation, increased groundwater withdrawals may resul
next 50 to 100 years.

I ntegrated Water Resources Climate Resiliency Management P
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Sea Level Ri se

Coastal towns in Massachusetts are expected to see increas
10 feet by the end of the century (NECASC, 2018). Sea | eve
by increasing the height of the water table, decreasing th
basefl ow and causing saltwater intrusion. A study on the C
l evel rise may result in more than a 2-foot rise in water
approximately 8 miles from the coast and i mpacts of sea | e
predicted, but the potential for the effects |isted above

I ntegrated Water Resources Climate Resiliency Management P
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Figure 8. USGS simulated changes in groundwater | evel fr«
drought conditions in October of 1966 with 2005 p

I ntegrated Water Resources Climate Resiliency Management P
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